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ABSTRACT 


The  new  North  Carolina  Birth  Defects  Registry  provides  a  more  comprehensive  inventory  of 
congenital  anomalies  than  has  previously  existed.  Because  past  measurements  relied  primarily  on  birth 
certificate  and  infant  death  records,  they  ignored  many  nonfatal  anomalies  not  readily  detected  at  birth. 
While  these  methods  probably  provided  adequate  estimates  of  mortality,  estimates  of  morbidity  were 
poor:  we  were  missing  a  significant  proportion  of  serious  and  life-long  handicapping  conditions.  By 
merging  and  matching  several  diverse  data  sets  with  vital  records,  the  North  Carolina  Birth  Defects 
Registry  identifies  many  additional  anomalies  in  1984-86.  This  Registry  should  provide  the  more 
accurate  and  comprehensive  information  on  congenital  anomalies  needed  by  epidemiologists,  toxicolo- 
gists,  statisticians,  public  health  planners,  and  others  seeking  to  determine  the  cause(s)  of  specific  birth 
defects  and  their  public  health  ramifications. 

Data  collection  methodology  for  the  North  Carolina  Birth  Defects  Registry  is  described  in  detail  and 
contrasted  with  previous  inventory  methods  that  relied  primarily  on  birth  certificate  information.  Many 
anomalies  almost  entirely  escape  birth  certificate  documentation,  with  musculoskeletal  deformities, 
bulbous  cordis,  and  circulatory  anomalies  standing  out  as  exceptional  cases  of  under-reporting. 

Incidence  rates  using  the  North  Carolina  Birth  Defects  Registry  for  48  selected  conditions  are  presented 
(most  conditions  falling  within  the  confines  of  the  International  Classification  of  Diseases,  ninth  revision, 
codes  740-759).  Rates  vary  widely  across  conditions,  ranging  from  a  high  of  41 .9  occurrences  of  clubfoot 
per  10,000  births  to  zero  reported  cases  of  phenylketonuria. 

Data  obtained  from  the  Commission  on  Professional  and  Hospital  Activities  for  the  Birth  Defects 
Monitoring  Program  reveal  that  North  Carolina  incidence  rates  are  lower  than  the  national  average  for 
eight  of  twelve  compared  conditions.  Particularly  striking  (and  statistically  significant)  are  the  state's 
relatively  low  incidences  of  ventral  septal  defect,  clubfoot  without  central  nervous  system  defects,  and 
Down's  syndrome. 

Finally,  data  set  limitations  are  outlined  and  the  future  of  the  North  Carolina  Birth  Defects  Registry  is 
discussed.  In  particular,  the  proposed  inclusion  of  the  Developmental  Evaluation  Center's  client 
information  and  the  addition  of  the  Neonatal  Intensive  Care  Unit's  patient  data  should  serve  to  enhance 
North  Carolina's  surveillance  of  birth  defects. 


INTRODUCTION 


Careful  monitoring  of  birth  defects  is  of  special 
importance  given  that  North  Carolina  had  the  tenth 
highest  1985  rate  of  infant  mortality  in  the  United 
States  ( 1 )  and  that  for  1984-86  congenital  anomalies 
were  the  most  frequent  underlying  cause  of  death  for 
infants  up  to  one  year  of  age  (Figure  l)1.  They  were 
also  the  second  most  frequent  for  children  one  to 
four  years  of  age  (Figure  2).  Congenital  anomalies 
were  the  state's  seventh  leading  cause  of  years  of 
potential  life  lost  (Table  1),  accounting  for  4.0 
percent  of  all  such  years. 

Public  concern  regarding  the  effects  of  drugs  and 
environmental  toxins  and  teratogens  suggests  the 
need  for  keen  surveillance  of  the  relationship  between 
such  products  and  congenital  anomalies.  Comparing 
state  rates  of  anomaly  to  national  benchmarks  might 
clarify  links  between  anomalies  and  various  drugs, 
chemicals,  and  environmental  contaminants,  thus 
reducing  the  possibility  of  another  thalidomide-like 
tragedy.  Detection  of  such  links  might  also  provide 
early  warning  signals  for  diseases  such  as  cancer, 
where  the  latency  period  is  usually  longer  than  that 
of  a  birth  defect. 


The  new  North  Carolina  Birth  Defects  Registry 
will  provide  a  more  comprehensive  inventory  of 
congenital  anomalies  than  has  previously  existed. 
Because  past  measurements  have  relied  primarily  on 
birth  certificate  and  infant  death  records,  they 
ignored  many  nonfatal  anomalies  not  readily  detected 
near  the  time  of  birth.  While  these  methods  probably 
provided  adequate  estimates  of  mortality,  estimates 
of  morbidity  were  poor:  we  were  missing  a  significant 
proportion  of  serious  and  life-long  handicapping 
conditions.  By  merging  and  matching  several  diverse 
data  sets  with  vital  records,  the  North  Carolina  Birth 
Defects  Registry  identifies  many  additional  anomalies 
in  1984-86.  This  new  Registry  should  provide  the 
more  accurate  and  comprehensive  information  on 
congenital  anomalies  needed  by  epidemiologists, 
toxicologists,  statisticians,  public  health  planners, 
and  others  seeking  to  determine  the  cause(s)  of 
specific  birth  defects  and  their  public  health 
ramifications. 


Figure  1 

Leading  Causes  of  Mortality  Among  Infants 

Under  One  Year  Number  of  Deaths 

North  Carolina,  1984-86* 
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Figure  2 

Leading  Causes  of  Mortality  Among  Children 

Ages  One  through  Four  Number  of  Deaths 

North  Carolina,  1984-86* 
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'Congenital  anomalies  are  those  conditions  falling  within  the  740-759  diagnosis  range  of  the  International  Classification  of  Diseases,  ninth  revision. 
Clinical  Modification  (1CD-9).  The  terms  "birth  defects,"  "congenital  malformations."  and  "congenital  anomalies"  will  be  used  interchangeably 
throughout  this  paper,  although  "birth  defects"  may  also  be  used  to  include  additional  adverse  conditions  present  at  birth. 


A  more  accurate  documentation  of  birth  defects 
was  achieved  by  using  Medicaid  paid  claims,  hospital 
discharge  files,  infant  death  records,  and  Children's 
Special  Health  Services  (CSHS)  data,  and  then 
linking  these  data  sets  back  to  the  birth  certificate.  In 
this  way,  children  treated  for  defects  after  the 
newborn  period  could  be  identified  and  reported. 
The  Registry  includes  not  only  information  on 
congenital  anomalies  (codes  740-759  of  the  Inter- 
national Classification  of  Diseases,  ninth  revision), 
but  also  on  certain  endocrine  and  metabolic  disorders, 
some  anemias,  cerebral  palsy  and  other  selected 
nervous  system  diseases,  and  fetal  alcohol  syndrome. 
To  facilitate  comparisons  with  other  published  data, 
we  will  limit  much  of  our  analysis  to  ICD-9  codes 
740-759.  More  detailed  information  relating  to 
congenital  anomalies  or  to  the  other  conditions  is 
available  by  request. 

Two  years  of  funding  by  the  Kate  B.  Reynolds 
Health  Care  Trust  made  it  possible  to  establish  a 
registry  of  birth  defects  in  North  Carolina.  State 
funding  has  allowed  its  continuation. 

DATA  COLLECTION 

The  North  Carolina  Birth  Defects  Registry  merges 
data  sets  originally  gathered  for  purposes  other  than 
birth  defects  surveillance.  Often  referred  to  as 
secondary  data,  such  information  provides  an 
economical  means  of  surveying  large  populations. 
This  methodology  differs  from  the  system  of  primary 
data  collection  employed  by  the  Metropolitan  Atlanta 
Congenital  Defects  Program  (MACDPX2).  Their 
staff  monitors  records  in  pediatric  units,  maternity 
wards,  and  nurseries  in  order  to  obtain  specific 
information  required  for  determining  the  incidence 
and  causes  of  birth  defects.  While  their  method 
works  well  in  providing  detailed  information  about 
small  groups,  it  generally  proves  economically 
impractical  when  applied  to  large  populations. 

Along  these  same  lines,  there  is  some  concern  that 
small  sample  size  limits  the  ability  of  a  birth  defects 
surveillance  system  to  detect  new  teratogens  (3).  The 
efficiency  of  such  a  system  is  influenced  by  three 
factors:  the  strength  of  the  teratogen,  the  frequency 
of  exposure,  and  the  size  of  the  population.  Holtzman 
and  Khoury  found  that  it  would  take  the  M ACDP  40 
years  to  detect  teratogens  even  as  strong  as  valproic 


acid  and  isotretinoin  because  so  few  pregnant  women 
would  be  exposed  to  them  (though  any  agent  of 
thalidomide-like  potency  would  have  been  detected). 
Suggesting  possible  remedies  for  this  problem,  the 
authors  stress  "population  size  ought  to  be  given 
prime  consideration." 

Modeled  after  the  Missouri  Birth  Defect  Registry, 
the  North  Carolina  Registry  secures  secondary  data 
sets  in  an  effort  to  supplement  vital  records  informa- 
tion. Medicaid  paid  claims,  Children's  Special  Health 
Services  data,  and  newborn  hospital  discharge  files 
for  North  Carolina  live  births  are  screened,  sorted, 
and  matched,  resulting  in  a  single  Registry  record  for 
each  individual.  This  record  contains  at  least  a  birth 
certificate  and,  in  most  cases,  the  hospital  discharge 
data.  Information  from  Medicaid,  CSHS,  and  infant 
death  records  will  also  be  present  if  applicable.  The 
CSHS  program  operates  through  the  public  health 
department  system  and  treats  low-income  children 
with  various  developmental  disabilities. 

Table  2  tallies  congenital  anomalies  (ICD-9  codes 
740-759)  that  would  have  been  detected  using  each 
source  of  data  by  itself.  Examining  just  the  birth 
certificate,  only  2,087  of  the  Registry's  12,581 
records  indicated  a  congenital  anomaly.  This  evidence 
supports  contentions  that  the  birth  certificate  is  an 
incomplete  and  unreliable  indicator  of  both  birth 
defects  and  certain  other  types  of  health  information 
(4,5).  Moreover,  many  anomalies  almost  entirely 
escape  documentation  at  birth.  In  Table  3,  we  can  see 
that  the  conditions  of  anencephalus,  spina  bifida, 
and  cleft  palate  are  reported  fairly  well  on  the  birth 
certificate.  However,  musculoskelatal  deformities, 
bulbous  cordis,  and  circulatory  anomalies  stand  out 
as  exceptional  cases  of  under-reporting:  they  were 
detected,  respectively,  15,  23,  and  83  times  more 
frequently  when  using  all  sources  of  data  than  when 
using  the  birth  certificate  alone. 

Figure  3  on  page  4  shows  what  percent  of  records 
have  a  congenital  anomaly  identified  only  by  the 
stated  source  of  data  (i.e.,  not  from  any  other 
component).  By  far  the  most  productive  source  of 
data  on  birth  defects,  the  hospital  discharge  data 
provided  over  one-half  of  identified  birth  defects  in 
the  1984-86  data  set,  even  though  it  was  only  about 
70  percent  complete.  One-fifth  of  the  anomalies 
would  have  been  missed  without  the  CSHS  data2. 


2Ninety-two  percent  of  the  children  diagnosed  with  congenital  anomalies  identified  through  CSHS  had  either  musculoskeletal  deformities  or  other  limb 
anomalies.  Nearly  five  percent  were  diagnosed  with  congenital  anomalies  of  the  heart. 


Figure  3 

Numbers  and  Percentages  of  Congenital  Anomalies  Identified  By 

Unique  and  Multiple  Data  Sources 

North  Carolina,  1984-86 
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Due  to  missing  hospital  records  and  to  incomplete 
matching  of  the  hospital  and  other  records  to  birth 
certificates,  the  numbers  shown  here  understate  the 
true  incidence  of  birth  defects.  Nearly  70  percent  of 
the  newborn  hospital  discharge  records  for  1984-86 
were  collected  and,  of  these  records,  about  93 
percent  were  matched  to  birth  certificates.  Since 
some  births  for  which  hospital  records  are  missing 
may  indicate  a  birth  defect  when  using  one  of  the 
other  components  of  the  composite  file,  it  is  estimated 
that  the  numbers  and  rates  presented  should  be 
divided  by  .75  in  order  to  compensate  for  missing 
data.  It  must  be  kept  in  mind,  however,  that  the 
missing  data  do  not  exhibit  an  even  geographic 
distribution.  Consequendy,  geographic  areas  showing 
a  low  incidence  of  anomalies  more  likely  represent 
missing  data  than  pockets  of  good  health.  Also,  the 
degree  of  missing  data  is  likely  to  vary  across 
different  types  of  birth  defects. 

While  12,581  birth  certificates  list  at  least  one 
congenital  anomaly,  an  additional  2,330  newborns 
were  diagnosed  with  other  conditions  falling  under 
the  more  broad  classifications  of  birth  defects 
established  by  the  Centers  for  Disease  Control  and 
the  Missouri  Birth  Defect  Registry  (Appendix  A). 
These  disorders  include  many  of  the  metabolic 
diseases  routinely  screened  for  by  hospitals  within 


an  infant's  first  48  hours.  Developmental  disabilities 
such  as  cerebral  palsy  are  also  included  among  the 
2,330.  Since  some  birth  defects  are  often  not 
apparent  in  infancy,  the  initial  diagnosis  of  these 
conditions  in  our  Registry  would  likely  be  made  by 
the  CSHS  data  set3.  Of  the  Registry  births  that  were 
not  congenital  anomalies  (ICD-9  codes  740-759), 
fetal  alcohol  syndrome;  AIDS;  congenital  infections 
such  as  rubella,  syphilis,  and  other  venereal  diseases; 
multiple  sclerosis,  epilepsy,  and  other  nervous  system 
disorders;  and  some  anemias  were  also  documented. 

ANALYSIS 

Mothers  in  the  18-34  age  group  were  less  likely  to 
have  a  baby  with  a  congenital  anomaly  than  were 
mothers  under  age  18  (Table  4).  Women  under  age 
18  exhibited  the  highest  risk  (5.7  percent)  of  giving 
birth  to  a  child  with  an  anomaly.  However,  since 
antenatal  diagnostic  procedures  used  to  detect  fetal 
abnormalities  (e.g.,  amniocentesis,  ultrasound, 
chorionic  villi  sampling)  tend  to  be  used  more 
frequently  for  older  mothers,  they  may  affect  the 
pattern  of  recorded  birth  defects  by  age  group.  To 
the  extent  that  older  women  undergo  testing  and 
terminate  problem  pregnancies,  their  risk  rate  (4.9 
percent)  may  be  artificially  low. 


'Thirty-six  percent  of  CSHS  children  diagnosed  with  a  congenital  anomaly  outside  the  740-759 ICD  range  had  infantile  cerebral  palsy.  Twenty-seven 
percent  were  epileptic. 


Nonwhites  were  more  likely  than  whites  to  be 
born  with  a  congenital  anomaly  (6.3  percent  com- 
pared to  4.0  percent).  The  uneven  contribution  of 
the  Medicaid  and  CSHS  datasets  to  overall  ascertain- 
ment of  birth  defects  may  tend  to  overstate  the  risk 
among  nonwhites  and  young  mothers.  However,  a 
1988  study  using  data  from  the  Centers  for  Disease 
Control's  (CDC)  Birth  Defects  Monitoring  Program 
(BDMP)  also  found  that  nonwhites  showed  higher 
overall  rates  of  malformation  than  whites.  The 
researchers  concluded  that  the  difference  was 
"primarily  due  to  [the  tendency  of  blacks  to  demon- 
strate higher  rates  of]  minor  malformations  such  as 
Polydactyly,  branchial  clefts,  and  supernumerary 
nipples,  whereas  whites  had  higher  rates  of  major 
malformation  and  multiple  malformations"  (6). 

Males  were  born  with  congenital  anomalies  5.2 
percent  of  the  time,  as  compared  to  4.2  percent  for 
females.  The  ratio  of  male/female  rates  (1.23)  was 
nearly  identical  to  that  found  in  a  1980  study  which 
used  North  Carolina  hospital  discharge  data  (5).  A 
breakdown  by  sex  of  individual  1CD-9  conditions 
740-759  indicated  that,  in  the  period  1984-86  (as  in 
the  earlier  period),  the  disparity  was  principally  due 
to  the  higher  proportion  of  males  with  genital  organ 
anomalies  (ICD-9  code  752).  When  one  eliminates 
these  anomalies,  the  male/female  ratio  declines  from 
1.24  to  .98. 

Low  birthweight  is  highly  correlated  with  con- 
genital anomaly,  with  babies  under  1,500  grams 
(approximately  3  pounds,  5  ounces)  substantially 
more  likely  to  exhibit  an  anomaly  in  the  newborn 
period  (17.3  percent).  Babies  weighing  1,500-2,499 
grams  (the  upper  limit  being  5  pounds,  8  ounces) 
demonstrated  a  risk  rate  (8.5  percent)  about  half 
that  of  the  lowest  birthweight  infants,  but  about 
twice  that  of  those  over  2,500  grams  (4.3  percent). 

The  percent  of  infants  dying  within  their  first  year 
who  were  born  with  at  least  one  congenital  anomaly 
was  28.9.  In  contrast,  of  the  children  who  survive  to 
at  least  their  first  birthday,  only  4.4  percent  had  a 
defect  noted  on  their  birth  certificate.  Furthermore, 
for  20.3  percent  of  infant  deaths,  congenital  anomalies 
were  cited  as  the  principal  or  "underlying"  cause  of 
death  on  the  death  certificate.  As  would  be  expected, 
the  proportion  of  deaths  attributed  to  congenital 
anomalies  generally  declines  with  age:  1 1.7  percent 
of  childhood  deaths  from  ages  one  through  four 
resulted  directly  from  a  birth  defect. 


The  following  anomalies  were  the  10  most 
prevalent  of  the  48  conditions  examined  (in 
descending  order):  clubfoot,  patent  ductus  arteriosus, 
ventricular  septal  defect,  cleft  lip  with  and  without 
cleft  palate,  hydrocephalus,  Down's  syndrome, 
agenesis  of  lung,  spina  bifida,  cleft  palate  without 
cleft  lip,  and  infantile  cerebral  palsy  (see  Table  5  for 
rates,  Appendix  B  for  ICD-9  codes).  Incidence  rates 
vary  widely  across  conditions,  ranging  from  a  high  of 
41.9  occurrences  of  clubfoot  per  lO.OOO  births  to 
zero  reported  cases  of  phenylketonuria.  For  the  most 
part,  attributed  high  rates  of  patent  ductus  arteriosus 
were  to  infant  prematurity  rather  than  to  the  rarer 
cardiovascular  structural  abnormality. 

Even  on  a  statewide  basis,  some  defects  are 
encountered  so  rarely  that,  over  time,  their  incidences 
may  appear  to  be  unstable.  A  single  misdiagnosis  or, 
conversely,  the  identification  of  a  particularly  subtle 
and  often  overlooked  condition  could  cause  con- 
siderable fluctuation  in  yearly  incidence  rates. 
Therefore,  rates  based  on  fewer  than  20  cases  should 
be  used  cautiously  in  making  comparisons  or  assessing 
trends. 

The  CDC's  birth  defects  surveillance  system,  the 
BDMP,  analyzes  the  hospital  discharge  data  for 
approximately  23  percent  of  all  births  in  the  United 
States.  While  the  system  is  not  population-based, 
nor  is  it  a  random  sample  of  U.S.  births,  it  is  still  the 
nation's  single  largest  set  of  uniformly  collected  and 
coded  data  on  birth  defects  (7).  Table  6  relates  these 
national  figures  to  data  on  North  Carolina  obtained 
from  the  Commission  on  Professional  and  Hospital 
Activities  (CPHA)  for  the  BDMP. 

North  Carolina  incidence  rates  are  lower  than  the 
national  average  for  eight  of  the  twelve  conditions 
selected  (see  Appendix  C  for  ICD-9-CM  codes  and 
their  BDMP  equivalents).  Particularly  striking  (and 
statistically  significant  at  the  95  percent  confidence 
level)  are  the  state's  relatively  low  incidences  of 
ventral  septal  defect,  clubfoot  without  central  nervous 
system  defects,  and  Down's  syndrome.  North 
Carolina's  rates  for  anencephalus,  spina  bifida  with- 
out anencephalus,  hydrocephalus  without  spina 
bifida,  and  rectal  and  intestinal  atresia  are  slightly 
higher  than  the  national  average,  but  these  differences 
are  not  statistically  significant4. 


4North  Carolina  rates  of  anencephalus  and  spina  bifida  without  anencephalus  are  significantly  higher  than  the  national  average  (99  percent  confidence 
level)  over  the  lengthier  1970-87  time  period. 


DATA  LIMITATIONS  AND  THE  REGISTRY'S 
FUTURE 

The  North  Carolina  Birth  Defects  Registry  should 
serve  a  wide  range  of  research  and  evaluatory 
functions.  Moreover,  the  information  that  could  be 
generated  by  special  request  is  by  no  means  limited 
to  that  which  has  been  presented  above.  The  Division 
of  Statistics  and  Information  Services  is  prepared  to 
respond  to  requests  for  further  breakdowns  by  race, 
sex,  region,  or  ICD-9  code  specificity. 

While  the  Registry  is  the  most  complete  source  of 
information  on  birth  defects  in  North  Carolina,  the 
data  set  has  some  limitations: 

1 .  Information  is  recorded  on  live  births  only.  Due 
to  the  incomplete  nature  of  fetal  death  birth 
defect  reporting,  this  component  is  omitted 
from  the  Registry.  In  evaluating  the  impact  of 
excluding  stillbirths  in  the  BDMP's  McDonnell 
Douglas  Health  Information  System  data  set,  the 
CDC  concluded  that  only  anencephalus  rates 
were  significandy  affected  (7). 

2.  The  proportion  of  births  covered  by  the  hospital 
discharge  data  varies  across  regions  of  the  state; 
it  is  not  a  random  sample  of  North  Carolina 
births.  Therefore,  the  true  incidence  of  some 
conditions  will  be  underestimated  for  regions  of 
the  state  in  which  the  birth  certificate  is  the 
prime  indicator  of  anomalies.  This  is  especially 
true  for  conditions  such  as  bulbis  cordis  and 
musculoskelatal  anomalies,  which  are  reported 
many  times  more  often  in  the  hospital  discharge 
data  than  on  the  birth  certificate. 

3.  No  quality  control  mechanism  exists  to  insure 
that  different  hospitals  and/or  doctors  diagnose 
and  classify  defects  in  a  uniform  manner. 

4.  Little  or  no  information  is  available  on  important 
exposure  variables  (e.g.,  mother's  occupation, 
drug  usage,  residency  throughout  pregnancy). 

5.  The  process  of  matching  multiple  data  sets  to 
achieve  a  unified  Registry  is  a  lengthy  one.  The 
long  lag  between  birth  and  the  reporting  of  data 
does  not  make  this  data  base  very  useful  for 
casefinding  and  follow-up. 


A  redesign  of  the  North  Carolina  birth  certificate 
from  the  open-ended  congenital  malformations 
question  ("describe  or  write  none")  to  a  check-box 
format  may  improve  the  reporting  of  anomalies 
beginning  with  1988  births.  The  accuracy  of  these 
new  data  will  need  to  be  assessed. 

Many  congenital  anomalies  are  not  observed  in 
the  neonatal  period  and  so  will  not  be  identified 
using  birth  certificate  or  hospital  discharge  records. 
The  CSHS  data  set  has  been  especially  useful  in 
identifying  birth  defects  which  require  a  longer 
period  of  ascertainment.  The  future  inclusion  of  the 
Developmental  Evaluation  Center's  (DEC)  client 
information  is  expected  to  be  similarly  helpful. 
Becoming  available  beginning  with  the  1988  data  set, 
the  DEC  information  will  provide  yet  another  way  of 
identifying  and  more  accurately  estimating  congenital 
anomalies  which  are  not  obvious  at  birth. 

In  1989  selected  cases  from  the  Neonatal  Intensive 
Care  Unit's  (N1CU)  statewide  data  base  (developed 
through  the  University  of  North  Carolina  at  Chapel 
Hill)  will  be  included  in  the  North  Carolina  Birth 
Defects  Registry.  The  NICU's  valuable  information 
on  neonatal  intensive  care  patients  may  provide  a 
measure  of  quality  control  for  the  variable  accuracy 
of  diagnosis  provided  by  physicians  at  the  community 
level.  NICU  data  might  also  provide  a  means  of 
obtaining  greater  diagnostic  specificity. 

The  feasibility  of  linking  several  other  databases  is 
currently  being  assessed.  The  Medical  Database 
Commission  would  be  especially  worthwhile  as  a 
universal,  centralized  hospital  data  source.  The  com- 
pleteness of  reporting  birth  defects  diagnoses  on 
hospital  billing  forms  is  being  evaluated.  Also  being 
investigated  is  the  possibility  of  including  data  from 
the  state's  Medical  Genetics  Centers.  These  records 
could  provide  a  rich  source  of  high  quality  informa- 
tion on  infants  with  chromosomal  abnormalities. 

The  North  Carolina  Birth  Defects  Registry  is  intended 
to  provide  accurate,  detailed  data  to  help  researchers 
establish  causal  associations  between  specific 
anomalies  and  specific  genetic  and/or  environmental 
factors.  It  is  a  first  step  in  a  journey  whose  terminus 
is  the  formation  of  social  policies  that  will  reduce  the 
incidence  of  congenital  anomalies. 


TABLE  1 

YEARS  OF  POTENTIAL  LIFE  LOST* 
NORTH  CAROLINA,  1984-86 


TOTAL  YEARS 
CAUSE  OF  DEATH OF  LIFE  LOST 

Cancer 98,078 

Heart  Disease 93,425 

Motor  Vehicle  Accidents 62,664 

Conditions  in  Perinatal  Period 37,524 

Accidents  Other  than  Motor  Vehicle 31,916 

Suicide 21,044 

Congenital  Malformations 20,330 

Homicide 19,672 

Cerebrovascular  Disease 16,396 

Chronic  Liver  Disease  and  Cirrhosis 9,644 

Sudden  Infant  Death  Syndrome  9,499 

Chronic  Obstructive  Pulmonary  Disease 9,328 

Pneumonia  and  Influenza 7,056 

Diabetis  Mellitus 6,844 

Nephritis  and  Nephrosis 3,144 

Hypertension 1,190 

Atherosclerosis 728 

All  Causes  511,903 

*Years  of  life  lost  by  decedents  aged  zero  and  over.  The  following  1979-80  life 
expectancies  for  North  Carolina  were  used  to  calculate  total  years  of  life  lost:  70  for 
white  males,  79  for  white  females,  64  for  nonwhite  males,  and  73  for  nonwhite 
females. 


TABLE  2 

NUMBERS  AND  PERCENTAGES  OF  CONGENITAL 

ANOMALIES  BY  SOURCE  OF  DATA 

NORTH  CAROLINA,  1984-86 


SOURCE  OF  DATA 

NUMBER  OF 
RECORDS 

PERCENT  OF 
ALL  BIRTHS 

Birth  Certificate 

Newborn  Medicaid  Claim 

Infant  Death  Record 

Newborn  Hospital  Discharge  Record 

CSHS  Record 

All  Sources  Combined 

2,087 

882 

743 

8,530 

2.784 

12,581 

0.8 
0.3 
0.3 
3.2 
1.0 

4.7 

TABLE  3 

NUMBERS  AND  RATES  OF  CONGENITAL  ANOMALIES  BY  SOURCE 

AND  REGISTRY/BIRTH  CERTIFICATE  RATIOS  BY  ICD  CODE 

NORTH  CAROLINA,  1984-86 


Birth  Certificate  Data 

Registry  Data 

ICD                      Condition 

Number 

Rate* 

Number 

Rate* 

Ratio** 

740   Anencephalus 

29 

1.09 

44 

1.66 

1.52 

741    Spina  Bifida 

104 

3.92 

156 

5.87 

1.50 

742    Other  Anomalies  of  Nervous  System 

110 

4.14 

366 

13.78 

3.33 

743    Anomalies  of  the  Eye 

20 

0.75 

128 

4.82 

6.40 

744   Ear,  Face,  and  Neck 

59 

2.22 

543 

20.44 

9.20 

745    Bulbous  Cordis  Anomalies 

16 

0.60 

361 

13.59 

22.56 

746   Other  Anomalies  of  the  Heart 

95 

3.58 

791 

29.78 

8.33 

747    Other  Circulatory  System 

12 

0.45 

992 

37.35 

82.67 

748   Respiratory  Anomalies 

42 

1.58 

317 

11.94 

7.55 

749   Cleft  Palate  and  Lip 

231 

8.70 

357 

13.44 

1.55 

750   Other  Alimentary  Tract 

32 

1.20 

199 

7.49 

6.22 

751    Other  Digestive  System 

71 

2.67 

277 

10.43 

3.90 

752    Genital  Organ  Anomalies 

212 

7.98 

1,603 

60.35 

7.56 

753    Urinary  System  Anomalies 

53 

2.00 

253 

9.53 

4.77 

754   Musculoskeletal  Deformities 

181 

6.81 

2,690 

101.28 

14.86 

755    Other  Limb  Anomalies 

539 

20.29 

2,501 

94.16 

4.64 

756   Other  Musculoskeletal 

87 

3.28 

550 

20.71 

6.32 

757    Anomalies  of  Integument 

128 

4.82 

1,685 

63.44 

13.16 

758   Chromosomal  Anomalies 

108 

4.07 

308 

11.60 

2.85 

759   Multiple  and  Unspecified 

118 

4.44 

341 

12.84 

2.89 

Total  Malformations 

2,247 

84.60 

14,462 

544.49 

6.44 

Births  with  Malformations 

2,087 

78.58 

12,581 

473.67 

6.03 

Total  Live  Births 

265,605 

265,605 

number  malformations 

"Rate=     X   10  000 

number  live  births 


"Ratio  = 


number  of  malformations  (registry  data) 
number  of  malformations  (birth  certificate  data) 
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TABLE  4 

PERCENTAGE  OF  BIRTHS  WITH  ONE  OR  MORE 

CONGENITAL  ANOMALIES  BY  SELECTED  BIRTH 

CERTIFICATE  CHARACTERISTIC 

NORTH  CAROLINA,  1984-86 

(not  adjusted  for  missing  data) 


PERCENT 

CHARACTERISTIC 

WITH  ANOMALY 

Age  of  Mother: 

Less  than  18  years 

5.7 

18-34  years 

4.7 

35  years  and  over 

4.9 

Race: 

White 

4.0 

Nonwhite 

6.3 

Sex  of  Child: 

Male 

5.2 

Female 

4.2 

Education  of  Mother: 

Less  than  9  years 

5.3 

9-11  years 

5.4 

12  years 

4.7 

Less  than  12  years 

4.3 

Birthweight: 

Less  than  1500  grams 

17.3 

1500-2499  grams 

8.5 

2500  grams  and  over 

4.3 

Infant  Death: 

Yes 

28.9 

No 

4.4 
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APPENDIX  A 

International  Classification  of  Diseases,  9th  revision,  Clinical 
Modification  (ICD-9-CM)  codes  selected  for  inclusion  in  the  North 
Carolina  Birth  Defects  Registry: 


042-044 

282 

524 

090 

284.0 

550 

098 

286 

551.0,  .3,  .8 

228.01 

288 

552.0,  .3,  .8 

237.7 

330-337 

553.0,  .3,  .8 

243 

340 

569.41,  .49 

246 

341 

588.0 

252 

343-345 

603 

253 

362.74 

740-759 

255 

424.3 

760.71 

258 

424.9 

770.0 

259 

425.3 

771.0,  .1,  .2 

270-273 

429.5 

772.1,  .2 

276-277 

429.6 

773.0,  .3,  .4 

279 

429.81 

774.0,  .7 
778.6 
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APPENDIX  B 

ICD-9-CM  codes  used  in  Table  5: 


Condition ICD-9-CM 

Anencephalus 740.0-740.2 

Spina  Bifida 741.0,  .9 

Hydrocephalus 742.3 

Encephalocele 742.0 

Microcephalia  742. 1 

Anophthalmos/Microphthalmos 743.0,  .1 

Congenital  Cataract 743.30-743.39 

Coloboma  of  Eye 743.46,  .52,  .57 

Aniridia 743.45 

Common  Truncus 745.0 

Transposition  of  Great  Arteries 745.10,  .11,  .12,  .19 

Tetralogy  of  Fallot 745.2 

Ventricular  Septal  Defect 745.3,  .4,    7 

Atrial  Septal  Defect 745.5 

Endocardial  Cushion  Defect 745.60,  .61,  .69 

Pulmonary  Valve  Atresia  and  Stenosis 746.01 ,  .02 

Tricuspid  Valve  Atresia  and  Stenosis  746. 1 

Aortic  Valve  Stenosis  and  Atresia 746.3,  746.4 

Hypoplastic  Left  Heart  Syndrome 746.7 

Patent  Ductus  Arteriosus  747.0 

Coarctation  of  Aorta 747.10 

Pulmonary  Artery  Anomaly 747. 3 

Agenesis  of  Lung 748.5 

Cleft  Palate  without  Cleft  Lip 749.00-749.04 

Cleft  Lip  with  and  without  Cleft  Palate 749. 1 ,  .2 

Tracheoesophageal  Anomalies 750.3 

Rectal  and  Intestinal  Atresia 751.2 

Renal  Agenesis  and  Hypoplasia 753.0 

Bladder  Exstrophy 753.5 

Clubfoot 754.50,  .51,  .59,  .60-.79 

Reduction  Deformity  Upper  Limbs 755.20-755.28 

Reduction  Deformity  Lower  Limbs 755.30-755.38 

Congenital  Arthrogryposis 754.89 

Trisomy  13 758.1 

Down's  Syndrome 758.0 

Trisomy  18 758.2 

Congenital  Syphilis  090 

Gonococcal  Infections 098 

Congenital  Rubella 771.0 

Phenylketonuria 270. 1 

Cystic  Fibrosis 277.0 

Multiple  Sclerosis 340 

Infantile  Cerebral  Palsy 343 

Epilepsy 345 

Congenital  Hypothyroidism 243 

Coagulation  Defects 286 

Fetal  Alcohol  Syndrome 760.71 

Hereditary  Hemolytic  Anemias  282 
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APPENDIX  C 

ICD-9-CM  codes  and  their  BDMP  equivalents,  as  used  in  Table  6: 

Condition ICD-9-CM BDMP 

Anencephalus  740.0-.2  45 

Spina  Bifida  without  Anencephalus         741.0,  .9  w/o  740.0-  .2  56 

Hydrocephalus  without  Spina  Bifida        742.3  w/o  741.0  65 

Microcephalus  742.1  100 

Ventricular  Septal  Defect  745.3,  .4,  .7  200 

Patent  Ductus  Arteriosus  747.0  260 

Agenesis  of  Lung  748.5  314 

Cleft  Palate  without  Cleft  Lip  749.00-.04  325 

Cleft  Lip  with  or  without  Cleft  Palate  749.1,  .2  329 

Rectal  and  Intestinal  Atresia  751.2  393 

Clubfoot  without  CNS  Defects  754.50,  .51,  .59;  754.60-.79  472 

w/o  740.0-.2;  741.0,  .9;  742.0 

Down's  Syndrome  758.0  626 
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